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DETAILED ACTION 



Claim Rejections - 35 USC § 102 



1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claim 6 is rejected under 35 U.S.C. 102(b) as being anticipated by Nichani et al. 



Regarding claim 6, Nichani discloses a method for inspecting a spatially distorted pattern 
(Col. 3, lines 65-67). The method comprises running a coarse alignment tool to approximately 
locate the pattern (Col. 11, lines 9-11), using search tree information (Col 9, lines 17-21) and an 
approximate location of a root sub-region found by the coarse alignment tool (Col. 11, lines 6- 
1 1) to locate a plurality of sub-regions sequentially in an order according to the search tree 
information. Note, Nichani discloses the windows should be big enough to accommodate the 
uncertain orientation of the package at run time (Col. 7, 43-46). However, a conventional 
inspecting method is used to reliably inspect each window or "sub-region" (Col. 12, lines 14-17) 
using respective models (Col. 6, lines 26-30), thereby the size of each sub-regions is small 
enough such that a conventional inspecting method can reliably inspect each of the sub-regions 
using respective models. The method also includes inspecting each of the sub-regions (Col. 13, 
lines 53-54) so as to produce a difference image for each of the sub-regions (Col. 14, lines 23- 



(5,673,334). 



34). 
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Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 3, 4, 14, 21, 25, 27, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nichani et al. (5,673,334) in view of Rosser et al. (5,627,915). 

Regarding claim 1, Nichani et al. ("Nichani") discloses a method for training a system to 
inspect a spatially distorted pattern (Col. 3, lines 65-67). The method comprises receiving a 
digitized image of an object 54 (Figure 4). The image includes a region of interest which is 
divided into a plurality of windows, thereby "sub-regions" (Col. 7, 40-43). Note, Nichani 
discloses the windows should be big enough to accommodate the uncertain orientation of the 
package at run time (Col 7, 43-46). However, a conventional inspecting method is used to 
reliably inspect each window or "sub-region" (Col. 12, lines 14-17), thereby the size of each sub- 
regions is small enough^such that a conventional inspecting method can reliably inspect each of 
the sub-regions. Nichani also discloses training a search tool and an inspection tool for a 
respective model for each of the plurality of sub-regions (Col. 6, lines 26-30), building a search 
tree for determining an order for inspecting the plurality of sub-regions (Col. 9, lines 17-21), and 
training a coarse alignment tool 56 (Figure 4) for the region of interest (Col. 5, lines 55-58). 
Nichani does not recognize dividing the region of interest in its entirety or using a single search 
tree. However, Rosser et al. ("Rosser") teaches that it is known to divide the region of interest in 
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its entirety into a plurality of sub-regions (Col. 5, lines 43-46) and use a single search tree for 
determining an order for inspecting each sub-region of the plurality of sub-regions at a run-time 
(Col. 5, lines 41-52). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to have modified the dividing the region of interest and the plurality of 
trees disclosed by Nichani to include dividing the region of interest in its entirety and using only 
a single tree, as taught by Rosser, in order to increase the speed of the computation. 

Regarding claim 3, Rosser does not appear to expressly state establishing the order so 
that transformation information for located ones of the sub-regions is used to minimize a search 
range for neighboring ones of the sub-regions. However, Rosser discloses establishing a 
predetermined sequence in order to rapidly ascertain (Col. 7, lines 46-52). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to have modified 
the predetermined sequence disclosed by Rosser to include explicitly stating minimizing a search 
range in order to rapidly ascertain the sought after target. 

Regarding claim 4, Nichani discloses that the training of the search tool for the respective 
model for each of the plurality of sub-regions is performed by using a correlation search (Col. 
11, lines 16-19). 

Regarding claim 27, the arguments analogous to those presented above for claim 1 are 
applicable to claim 27. Claim 27 is drawn to a medium having stored therein machine-readable 
information. While Nichani does not appear to explicitly mention a medium having stored 
therein machine-readable information, this would have been clearly obvious in light of Nichani' s 
disclosure. Note, Nichani 5 s disclosure mentions "software" (Col. 9, line 59) and 
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"microprocessor" (Col. 1, line 36), thereby establishing his system as being or relating to a 
computer based system. 

Regarding claim 28, the arguments analogous to those presented above for claim 3 are 
applicable to claim 28. 

Regarding claim 14, Nichani discloses a method and apparatus for inspecting a spatially 
distorted pattern (Abstract, lines 1-2). The arguments analogous to those presented above for 
claim 1 are applicable to claim 14. Nichani discloses a memory for storing a digitized image of 
an object (Col. 5, lines 39-43), a region divider for dividing the digitized image of a region of 
interest into a plurality of sub-regions (Col. 7, 40-43). a coarse alignment 56, a search 
mechanism (Col. 3, lines 65-67) for locating each of the sub-regions sequentially in an ordered 
based on search tree information (Col. 4, lines 1-4), and an inspector for inspecting the sub- 
regions (Col. 4, lines 28-29). 

Regarding claim 21, the arguments analogous to those presented above for claims 1, 6, 
and 14 are applicable to claim 21. 

Regarding claim 25, the arguments analogous to those presented above for claim 3 are 
applicable to claim 25. 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 1 above, and further in view 
ofCipolla et al. (5,581,276). 

Regarding claim 2, Nichani and Rosser do not recognize the need for the size of the sub- 
regions to be small enough such that each of the sub-regions is well approximated by an affine 
transformation. However, Cipolla et al. ("Cipolla") teaches that it is known that the size of an 
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image region must be sufficiently small such that the region is well approximated by an affine 
transformation (Col. 8, lines 62-64), as broadly as claimed. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to have modified the 
plurality of sub-regions as disclosed by Nichani and Rosser to specify the size of each of the sub- 
regions being small enough such that each sub-region is well approximated by an affine 
transform, as taught by Cipolla, in order to reliably inspect each of the sub-regions. 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) as applied to claim 6 above, and further in view of Cipolla et al. (5,581,276). 

Regarding claim 10, Nichani does not recognize the need for the size of the sub-regions 
to be small enough such that each of the sub-regions is well approximated by an affine 
transformation. However, Cipolla et al. ("Cipolla") teaches that it is known that the size of an 
image region must be sufficiently small such that the region is well approximated by an affine 
transformation (Col. 8, lines 62-64), as broadly as claimed. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to have modified the 
plurality of sub-regions as disclosed by Nichani to specify the size of each of the sub-regions 
being small enough such that each sub-region is well approximated by an affine transform, as 
taught by Cipolla, in order to reliably inspect each of the sub-regions. 

7. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 14 above, . and further in view 
of Cipolla et al. (5,581,276). 

Regarding claim 17, the arguments analogous to those presented above for claim 2 are 
applicable to claim 17. 
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8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 21 above, and further in view 
ofCipolla et al. (5,581,276). 

Regarding claim 24, the arguments analogous to those presented above for claim 2 are 
applicable to claim 24. 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 1 above, and further in view 
of Aiyer etal. (5,777,729). 

Regarding claim 5, Nichani discloses training the inspection tool for the respective model 
for each of the sub-regions (Col. 6, lines 26-30). Nichani does not disclose performing the 
training by using a golden template comparison method. However, Aiyer et al. ("Aiyer") teaches 
that it is known to train the inspection tool for the respective model for each of the plurality of 
sub-regions performed by using a golden template comparison method (Col. 7, lines 64-67 and 
Col. 8, lines 1-11). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to have modified the training of the inspection tool disclosed by 
Nichani and Rosser to use the golden template comparison method, as taught by Aiyer, in order 
to provide more effective training. 

10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) as applied to claim 6 above, and further in view of Aiyer et al. (5,777,729). 

Regarding claim 13, the arguments analogous to those presented above for claim 5 are 
applicable to claim 13. Aiyer discloses inspecting each of the sub-regions by a golden template 
method (Col. 7, lines 46-57). Therefore, it would have been obvious to one of ordinary skill in 
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the art at the time of the invention to have modified the inspection of the sub-regions disclosed 
by Nichani to include using a golden template method, as taught by Aiyer, in order to provide a 
more effective method of inspection. 

1 1 . Claim 20 rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,637,334) in view of Rosser et al. (5,627,915) as applied to claim 14 above, and further in view 
of Aiyer etal. (5,777,729). 

Regarding claim 20, the arguments analogous to those presented above for claims 13 and 
14 are applicable to claim 20. 

12. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,627,334) as applied to claim 6 above, and further in view of Miyake (6,009,213). 

Regarding claim 11, Nichani discloses inspecting each of the sub-regions (Col. 13, lines 
53-54). Nichani does not recognize using transformation information from located ones of sub- 
regions to interpolate transformation information for a sub-region when the sub-region cannot be 
located. However, Miyake teaches that it is known to use interpolation based on transformed 
information for a sub-region (Col. 5, lines 62-65), as broadly as claimed. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to have modified 
the inspection method disclosed by Nichani to include interpolation based on transformation 
information, as taught by Miyake, and then use the interpolated transformation information to 
inspect the sub-region in order to inspect sub-regions that cannot be located. 

13. Claiml8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 14 above, and further in view 
of Miyake (6,009,213). 
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Regarding claim 18, Nichani discloses inspecting each of the sub-regions (Col. 13, lines 
53-54), Nichani does not recognize using transformation information from located ones of sub- 
regions to interpolate transformation information for a sub-region when the sub-region cannot be 
located. However, Miyake teaches that it is known to use interpolation based on transformed 
information for a sub-region (Col 5, lines 62-65). Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to have modified the inspection method 
disclosed by Nichani and Rosser to include interpolation based on transformation information, as 
taught by Miyake, and then use the interpolated transformation information to inspect the sub- 
region in order to inspect sub-regions that cannot be located. Note, Miyake disclose an image 
processing apparatus and method (Col. 2, lines 46-47). 

14. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 21 above, and further in view 
of Miyake (6,009,213). 

Regarding claim 26, the arguments analogous to those presented above for claim 1 8 are 
applicable to claim 26. 

15. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 27 above, and further in view 
of Miyake (6,009,213). 

Regarding claim 32, the arguments analogous to those presented above for claims 27 and 
1 1 are applicable to claim 32. Nichani discloses running a search tool on the sub-regions (Col. 3, 
lines 65-67). Nichani does not disclose running a search tool on the sub-region based on the 
interpolated transformation information. However, Miyake teaches that it is known to use 
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interpolation based on transformed information for a sub-region (Col. 5, lines 62-65). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of the invention to have 
modified the search tool disclosed by Nichani to include running the search tool on the sub- 
region based on the interpolated transformation information, as taught by Miyake, in order to 
inspect sub-regions that cannot be located. 

16. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) as applied to claim 6 above, and further in view of Clark et al. (6,370,197). 

Regarding claim 33, Nichani discloses using a search tool to locate the plurality of sub- 
regions (Col. 9, lines 17-21). Nichani does not disclose dividing the sub-regions into smaller 
sub-regions when one of the sub-regions cannot be located. However, Clark et al. ("Clark") 
teaches that it is known to further sub-divide a block or "sub-region" when a condition is not met 
after inspection of the sub-region (Abstract, lines 2-7). Therefore, it would have been obvious to 
one of ordinary skill in the art to have modified the search tool disclosed by Nichani to include 
dividing one of the sub-regions into a plurality of smaller sub-regions when the one of the sub- 
regions cannot be located during the use of the search tree information by applying Clark's 
teaching to further sub-divide a sub-region when a condition is not met, in order to locate the 
sub-region that could not be located by the search tree information. 

17. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) as applied to claim 6 above, and further in view of Dance et al. (6,285,799). 

Regarding claim 12, Nichani discloses training a search tool and an inspection tool for a 
respective model for each of sub-regions (Col. 6, lines 26-30). Nichani does not recognize using 
the respective models for some of the sub-regions to determine respective transformation 
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information. However, Dance et al. ("Dance") teaches that it is known to determine 
transformation information (Col. 9, lines 63-64). Dance also teaches that it is known to predict 
registration results by using the respective transformation information (Col. 9, lines 63-65). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to have modified the training method disclosed by Nichani to include determining 
transformation information and predicting registration results by using the transformation 
information, as taught by Dance, in order to correct blurred images recorded by digital cameras 
(Col. 3, lines 6-17) and thereby compensate for training that was not successfully performed on a 
sub-region. 

18. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 14 above, and further in view 
ofDance etal. (6,285,799). 

Regarding claim 19, Dance discloses a method and apparatus (Col. 3, line 21). The 
arguments analogous to those presented above for claim 12 are applicable to claim 19. 

19. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 27 above, and further in view 
of Barnard (5,604,819). 

Regarding claim 29, the arguments analogous to those presented above for claim 6 and 
27 are applicable to claim 29. Nichani discloses inspecting each of the sub-regions (Col. 13, 
lines 53-54). Nichani does not disclose producing a difference image or a match image. 
However, Barnard teaches that it is known to produce difference images (Col. 16, lines 32-33) as 
well as match images (Col. 13, lines 26-27). Therefore, it would have been obvious to one of 
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ordinary skill in the art at the time of the invention to have modified the inspection as disclosed 
by Nichani and Rosser to include producing difference images and match images, as taught by 
Barnard, in order to further inspect each sub-region. 

20. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) as applied to claim 6 above, and further in view of Companion et al. (6,330,354) and 
in view of Barnard (5,604,819). 

Regarding claim 8, Nichani discloses inspecting each of the sub-regions (Col. 13, lines 
53-54). The method also includes inspecting each of the sub-regions (Col. 13, lines 53-54) so as 
to produce a difference image for each of the sub-regions (Col. 14, lines 23-34). Nichani does 
not appear to specify producing both a difference image and a match image. However, 
Companion teaches that it is known to produce a difference image for each of the sub-regions 
(Col. 5, lines 1-7). Companion also teaches that it is known to combine the difference images 
into a single difference image (Col. 6, lines 10-12). Companion does not disclose producing a 
match image. However, Barnard teaches that it is known to produce difference images (Col. 16, 
lines 32-33) as well as match images (Col. 13, lines 26-27). Therefore, it would have been 
obvious to one of ordinary skill in the art to have modified the inspection as disclosed by 
Nichani to include producing and combining difference images, as taught by Companion, as well 
as match images, as taught by Barnard, in order to further inspect each sub-region. 

21 . Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 14 above, and further in view 
of Companion et al. (6,330,354) and Barnard (5,604,819). 
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Regarding claim 16, the arguments analogous to those presented above for claim 8 are 
applicable to claim 16. 

22. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 21 above, and further in view 
of Companion et al. (6,330,354) and Barnard (5,604,819). 

Regarding claim 23, the arguments analogous to those presented above for claim 8 are 
applicable to claim 23. 

23. Claim 30 rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) and Barnard (5,604,819) as applied to claim 29 
above, and further in view of Companion et al. (6,330,354). 

Regarding claim 30, the arguments analogous to those presented above for claim 8 are 
applicable to claim 30. 

24. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) as applied to claim 6 above, and further in view of Michael et al. (5,825,483). 

Regarding claim 7, Nichani discloses using the location information to make a pass/fail 
decision based on a threshold (Col. 13, lines 53-56). Nichani does not appear to expressly state 
the threshold being user-specified. However, it is well known in to provide user-specified 
thresholds, thereby user-specified tolerances. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have modified the threshold disclosed by 
Nichani to include user-specified tolerances in order to allow the user to compensate for various 
situations. Nichani does not disclose combining all location information to produce a distortion 
vector for each of the sub-regions. However, Michael et al. ("Michael") teaches that it is known 
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to combine location information for each of the sub-regions (Col. 9, lines 22-25) to produce a 
distortion vector field (Col. 7, lines 49-58). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have modified the location information 
disclosed by Nichani to include producing a distortion vector field, as taught by Michael, in 
order to visualize the distortion information. 

25. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) as applied to claim 14 above, and further in view 
of Michael etal. (5,825,483). 

Regarding claim 1 5, the arguments analogous to those presented above for claim 7 are 
applicable to claim 15. 

26. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al (5,627,915) as applied to claim 21 above, and further in view 
of Michael et al. (5,825,483). 

Regarding claim 22, the arguments analogous to those presented above for claim 7 are 
applicable to claim 22. 

27. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Michael et al. (5,825,483). 

Regarding claim 34, the arguments analogous to those presented above for claims 6 and 7 
are applicable to claim 34. 

28. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) and further in view of Michael et al. (5,825,483). 
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Regarding claim 35, the arguments analogous to those presented above for claims 14 and 
7 are applicable to claim 35. 

29. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Michael et al. (5,825,483). 

Regarding claim 36, the arguments analogous to those presented above for claims 6 and 7 
are applicable to claim 36. Note, claim 36 is drawn to a medium having stored therein machine- 
readable information. While Nichani does not appear to explicitly mention a medium having 
stored therein machine-readable information, this would have been clearly obvious in light of 
Nichani's disclosure. Note, Nichani's disclosure mentions "software" (Col. 9, line 59) and 
"microprocessor" (Col. 1, line 36), thereby establishing his system as being or relating to a 
computer based system. 

30. Claim 3 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Rosser et al. (5,627,915) in further view of Barnard (5,604,819) as applied 
to claim 29 above, and further in view of Michael et al. (5,825,483). 

Regarding claim 31, the arguments analogous to those presented above for claim 7 are 
applicable to claim 31. 

31. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani et al. 
(5,673,334) in view of Michael et al. (5,825,483) as applied to claim 7 above, and further in view 
of Companion et al. (6,330,354) and Barnard (5,604,819). 

Regarding claim 9, the arguments analogous to those presented above for claim 8 are 
applicable to claim 9. 
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Conclusion 

32. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Contact Information 

33. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Virginia M Kibler whose telephone number is (703) 306-4072. 
The examiner can normally be reached on Mon. - Thurs. 8:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on (703) 308-6604. The fax phone numbers for the 
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organization where this application or proceeding is assigned are (703) 872-9314 for regular 
communications and (703) 872-9314 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 306-0377. 



VK 

June 2, 2003 




TECHNOLOGY CENTER 2600 



